The value premium is well established in empirical asset pricing, but to date there is little understanding as to its fundamental drivers. We use a stochastic earnings valuation model to establish a direct link between the volatility of future earnings growth and firm value. We illustrate that risky earnings growth affects growth and value firms differently. We provide empirical evidence that the volatility of future earnings growth is a significant determinant of the value premium. Using data on individual firms and characteristic-sorted test portfolios, we also find that earnings growth volatility is significant in explaining the cross-sectional variation of stock returns. Our findings imply that the value premium is the rational consequence of accounting for risky earnings growth in the firm valuation process. 
Introduction
value premium is well established in the empirical asset pricing literature. However, the fundamentals that drive this result remain unclear.
One stream of research seeks to provide rational, risk-based explanations for the value premium. Within this body of literature, several studies establish an empirical link between the value premium and a set of macroeconomic variables that are thought to proxy for shifts in the investment opportunity set (Aretz, Bartram, and Pope, 2010; Vassalou, 2003) . Others suggest that the value premium reflects compensation for systematic risks beyond the market factor (Fama and French, 1996; Garcia-Feijoo and Jorgensen, 2010) . In the absence of a fully satisfactory rational explanation, an alternative stream of research suggests that the value premium reflects mispricing based on cognitive biases (Daniel and Titman, 1997; Lakonishok, Shleifer, and Vishny, 1994) .
We argue that the value premium is, at least partially, based on the uncertainty of future earnings growth and its effect on firm value. The difference between current book and market value of equity reflects investor expectations of future earnings growth. For growth firms, traditional DCF valuation models factor a positive constant rate of expected earnings growth into the rate used to discount future earnings, thereby increasing the present value of future earnings and the market value of equity relative to its book value. In this framework, future earnings growth is assumed to be deterministic. However, many fundamental economic reasons exist for unforeseen shocks to the growth rate, ranging from business cycle fluctuations to uncertainty of management outcomes. As a result, earnings growth may be subject to random fluctuations through time and thus, at least in part, stochastic.
We consider risky earnings and their effect on firm valuation in the context of a stochastic earnings valuation model (Alcock, Mollee, and Wood, 2011) . We show that in this contingent claim framework, firm value rises with increasing earnings growth volatility. However, given the non-linearity in the value function, this increase is not uniform over all firms, and it is the differential influence of earnings growth volatility on growth and value firms that drives the value premium.
The information content of risky future earnings has recently been explored in the literature. For instance, Dichev and Tang (2009) examine the ability of analysts to forecast firm earnings in the presence of earnings volatility, and find that conditioning on earnings volatility enables the identification of large and predictable forecast errors. At the same time, the current understanding of the possible link between uncertain future earnings and firm value or investment returns is incomplete. argue that the value premium is a consequence of current accounting practice for accommodating earnings risk. Risky earnings are deferred until the uncertainty is resolved and earnings are realised. Earnings deferral reduces the ratio of earnings to price in the short term and compresses the value of earnings relative to book value. Lower earnings in relation to the book value detract from price, thereby increasing the book to market ratio. Therefore, and Penman, Reggiani, Richardson, and Tuna (2011) conclude that a high book to market ratio implies high earnings risk, and that a value firm carries more risk than a growth firm. The positive differential return between these types of stocks, the value premium, then reflects the compensation for earnings risk. This accounting-based perspective on the source of the value premium implies a paradigm shift in the interpretation of the relative risks embedded in growth and value firms.
The key insight we propose in the context of the stochastic earnings valuation model is that the value-enhancing effect of identical levels of earnings risk differs between growth and value firms.
We provide empirical evidence that earnings growth volatility is significantly related to the value premium after controlling for a comprehensive set of macroeconomic factors commonly found to proxy for changes in the investment opportunity set.
Further, we find that earnings growth volatility is significant in the explanation of the cross-section of stock returns. The significance of earnings growth volatility is not subsumed by firm characteristics often found to represent sources of risk beyond the market factor. We also find that earnings growth volatility is a significant factor in pricing a traditional set of test assets French, 1992, 1993) as well as an expanded set of test assets recently proposed by Daniel and Titman (2011) that increases the power of factor model tests.
We proceed by reviewing related literature in Section 2. We illustrate the relationship between earnings growth volatility and firm value in Section 3. We present our methodology and the empirical results in Sections 4 and 5. Section 6 concludes. Fama and French (1992) empirically identify two stock characteristics, size (market equity) and the ratio of book-to market-equity, that appear to capture a significant proportion of the cross-sectional variation in stock returns. Fama and French (1993) and Loughran (1997) show that these common characteristic return factors (henceforth SMB for size and HML for book-to-market, together the FF factors) significantly increase the proportion of variation in the cross-section of stock returns that is explained by the market factor alone. Fama and French (1996) argue that many of the firm characteristics typically found to cause anomalies in asset pricing, i.e. inconsistencies with the traditional CAPM, such as the reversal of long-term returns, size, book-to-market, earnings relative to price, cash flow relative to price or past sales growth (Banz, 1981; Basu, 1983; DeBondt and Thaler, 1985; Fama and French, 1995; Rosenberg, Reid, and Lanstein, 1985) , are related and in fact absorbed by SMB and HML from the Fama and French (1993) three-factor model. Fama and French (1998) and Chui and Wei (1998) present evidence for the pervasiveness of the FF factors in international stock returns.
Factors in rational asset pricing models proxy for risk factors in returns (Lewellen, 1999) . Without an underlying economic rationale, the FF factors remain arbitrary indicators void of an interpretation as systematic risk factors that are priced separately from the market factor. Merton's intertemporal CAPM suggests that investors are compensated for market risk, but also for the risk of adverse shifts in the investment opportunity set. Cochrane (2005) argues that macroeconomic measures represent likely sources of priced risk factors as they reflect dynamics in the business climate and changes in non-financial market income. This insight provides the foundation for a stream of research into a suitable set of macroeconomic state variables that proxy for shifts in investment opportunities. 2 We can observe two approaches in this body of literature: i) direct tests for the predictive power of the FF factors for changes in the investment opportunity set, often proxied by aspects of changes in future economic growth, and ii) tests for the pervasiveness of the predictive power of the FF factors for cross-sectional variation of stock returns in the presence of factors that are thought to proxy for changes in the investment opportunity set.
In line with the first approach, Liew and Vassalou (2000) establish a relationship between SMB/HML and future economic growth. The explanatory power of the FF factors for future GDP growth persists when controlling for the market factor and a set of commonly employed business cycle variables. Kelly (2004) expands this analysis by considering innovations in real GDP growth and unexpected inflation and finds that the value premium is positively correlated with real GDP growth. SMB is negatively correlated with inflation, and positively with real economic growth.
In line with the second approach, Vassalou (2003) constructs a mimicking portfolio for news related to future nominal GDP growth and shows that this factor largely supersedes HML and SMB in explaining the cross-sectional variation in average asset returns. Hahn and Lee (2006) employ a similar approach and suggest that macro-economic variables closely linked to fluctuations of the business cycle, the default spread and the term spread, contain much of the information captured by SMB and HML. Petkova (2006) focuses on two different aspects of the investment opportunity set, namely the yield curve and the conditional distribution of asset returns, and considers a set of indicators including the short-term interest rate, the aggregate dividend yield and the default spread. The chosen set of innovation factors appears to supersede the FF factors in the explanation of the cross-section of returns. Ghargori, Chan, and Faff (2007) find no relationship between SMB and default risk. Aretz, Bartram, and Pope (2010) unify prior efforts by considering a more comprehensive set of shocks to macroeconomic fundamentals and find that the FF factors embody much of the information contained in those fundamentals.
What most of the research into the economic meaning of the FF factors has in common is a purely empirical perspective, often relying on previously established links between fundamentals and stock returns. Most studies to date stop short of developing a theoretical relationship between the FF factors and the variables that act as a proxy for the hypothesised underlying economic risk factors. We propose an explicit relationship between the value premium and earnings growth volatility. Lakonishok, Shleifer, and Vishny (1994) and , similarly, Hall and Tochterman (2008) find that the value premium is related to investor's incorrect extrapolation of high levels of historical earnings growth into the future. These results suggest that the market is inefficient in pricing future growth volatility. We argue that the value premium is in fact consistent with rational pricing once the relative effects of the stochastic nature of earnings growth on value and growth stocks are accounted for.
We examine the influence of volatile earnings growth on firm value in a stochastic earnings valuation model, SEVM (Alcock, Mollee, and Wood, 2011) . The basic building block of the SEVM is a differential equation for earnings expressed as a function of a drift component that represents expected growth, and a variance component that reflects the stochastic element of total earnings growth. Traditional models of firm valuation capture the drift component of earnings growth and quantify its impact on the market value of equity, but ignore the variance component. The SEVM identifies the uncertainty surrounding future earnings growth as a source of value that contributes to the market value of equity.
Earnings E t that grow over time at a constant rateḡ can be modelled using the ordinary differential equation dE t =ḡE t dt. If we consider earnings growth to be partly stochastic, then the growth rate has a non-zero drift and variance component such thatḡ t = g+σΨ t , where Ψ t is a white noise process. In this case, the differential equation for earnings is given by:
where W t is a standard Wiener process 3 . In the SEVM, we assume that the earnings of a firm with finite life T are continuously deposited into a bank account whose current value, A t , is given by:
Equity is modelled as a call option on the balance of this bank account. The variation in equity, dP , is then given by:
where dA = (E + r f A) dt and (dE) 2 = σ 2 dt.
3 The earnings of most firms cannot be guaranteed to be a strictly positive process. Valuing firms with periods of negative earnings in any of the current valuation frameworks requires some restrictive assumptions be placed on the earnings process. For example, the DCF can value firms with negative earnings if the timing and value of any negative earnings are anticipated. For the model described above, if the true earnings process, Et, is bounded below by −κ then we can defineẼt = Et +κ to be a strictly positive earnings process governed by a GBM (1). This is less stringent than requiring that the timing and value of any negative earnings are anticipated. Rather we only require that the minimum of any negative earnings is anticipated.
Standard equilibrium arguments give the value of equity in terms of the partial differential equation (PDE):
where λ represents the market price of earnings risk, the value of which will depend upon the risk preferences of the marginal investor. This parameter is non-zero as it
is not yet possible to fully hedge earnings risk.
We set the auxiliary variable R t =
At
Et . H represents a call option on R t . The value of H is given by the price of earnings (the price-earnings or PE ratio) that follows the following PDE:
The PDE for the price of earnings has the following boundary conditions:
In the absence of debt, the equity value at maturity is given by:
Earnings growth volatility affects the PE ratio, determined in (4) to (7), of growth and value stocks differently. In absolute terms, earnings growth volatility adds greater value to the equity of the growth firm than to that of the value firm. If investor returns are measured in absolute terms, volatility is preferred in a growth firm as opposed to a value firm (Figures 1(a) and (b)).
However, investors typically measure investment returns relative to the amount invested. The relative effect of earnings volatility for both the growth and value firm can be examined by scaling the PE ratios by the PE ratio for the σ = 0 case. The PE ratio calculated for σ = 0 is consistent with the PE ratio obtained using the DCF PE ratio. The scaled PE ratios are presented in Figures 2(a) and (b). In relative terms, earnings volatility adds value to both, the growth firm and the value firm.
However, given equal leverage, the relative increase in equity value is greater for the value stock.
The difference between the influence of earnings growth volatility on the returns of growth and value firms lies in the nonlinear nature of the contingent claim valuation.
If equity value is modelled as a contingent claim on future earnings of the firm, then the volatility of future earnings is a major driver of value, and hence also of returns.
Earnings growth volatility will have an equal impact on the value of low and high book to market firms only if the earnings drift is equal for both firm types. As earnings risk is not hedgeable, the expected growth of earnings will affect the firm valuation differently for growth and value firms.
Accordingly, earnings growth volatility will affect equity returns differently across growth and value firms. Indirectly, earnings growth volatility affects the returns on growth and value firm differently because earnings risk is not tradeable. In a traditional DCF framework, earnings volatility represents a genuine surprise that is not accounted for. This insight implies that in a traditional valuation model, the value of a high book to market firm is relatively more underestimated than that of a low book to market or growth firm, explaining the relative outperformance of value firms. An increase in earnings growth volatility enhances the value of a high book to market firm relatively more, compressing expected returns more severely in relative terms, thus decreasing the value premium. Two main testable hypotheses follow from this discussion:
H1: There is an inverse relationship between earnings growth volatility and the value premium.
H2: To the extent that earnings growth volatility is reflected in the value premium,
it is significantly related to the cross section of stock returns.
Data and methodology

Firm data
We test each of our hypotheses on all NYSE, Amex and Nasdaq non-financial firms in the cross-section of the CRSP monthly stock return and Compustat annual industrial files from 1962 -2010 . Following Fama and French (1992 we form all accounting variables at the end of June of year t, using data from the fiscal year-end t − 1. At the end of June in year t, stocks are allocated into equally-weighted decile portfolios that are determined by earnings growth volatility cut-off points.
Earnings growth volatility is defined as the standard deviation of earnings (McInnis, 2010) that are measured between the end of year t and t + 3. The portfolios are held from July t to June t + 1, and then rebalanced.
On the basis that earnings growth volatility produces significant variation in stock returns, we form an earnings growth volatility characteristic factor. The earnings growth volatility factor is obtained in two steps. First, we sort sample stocks according to earnings growth volatility. Then we calculate the equally-weighted average excess return of the resulting decile portfolios over the one-month T-bill. We take the difference between the top and bottom 30% of decile portfolio excess returns to mimic a portfolio that is long in high earnings growth volatility stocks and short in low earnings growth volatility stocks. This procedure allows us to relate earnings growth volatility directly to the value premium and other factors commonly represented in empirical asset pricing.
Methodology Hypothesis 1: The inverse relationship between HML and EGVOL
In order to test our first hypothesis, we run the following regression:
where HM L t is the value premium in month t, α is a constant, and EGV OL t , the variable of interest, is the earnings growth volatility factor in month t. As we predict an inverse relationship between earnings growth volatility and the value premium, we expect a negative sign on the coefficient β 1 . ǫ t is an iid residual with zero mean.
The monthly data to estimate (8) We control for unexpected changes in the CPI in month t, denoted U I t−1,t , that we obtain as the residuals from estimating actual inflation as an MA (1) process (Fama and Gibbons, 1984) . DSV t are monthly changes in the aggregate firm survival probability, obtained from Aretz, Bartram, and Pope (2010). Aretz, Bartram, and Pope (2010) recreate the original series from Vassalou and Xing (2004) over an extended time period. AT S t and ST S t are the monthly average level and the slope of the term structure proxied by the yields on 10-year and 3-month US Treasuries from the Federal Reserve. F X t are monthly changes in the exchange rate between the US$ and a broad trade-weighted basket of major currencies.
The control variable M Y P represents news to one-year ahead expectations of industrial output growth and should capture innovations in cash flow expectations.
Given the strong conceptual link to our variable of interest, this control is crucial to distinguishing the effect on HML we hypothesise from general fluctuations in output growth expectations. Since the M Y P factor is unobservable, we follow the approach proposed in Lamont (2001) , and create a factor-mimicking portfolio from a broad set of base assets in two steps. First, we estimate:
where ∆LN OU T is the log-change in actual industrial output growth from today, t = 0, to twelve months from today, t = 12. The base assets are the excess return over the 1-month T-Bill from t − 1 to t on the market, denoted M KT t−1,t , on long-and medium-term government bonds, LT G t−1,t and M T G t−1,t , on a highyield bond portfolio, HY G t−1,t , and on gold, GLD t−1,t . We also include a slope dummy on the market portfolio excess return in 1987, SLOP E 1987 -2002 , SLOP E 1996 −2002 , to allow for time variation in the resulting portfolio weight for the market during the 1987 crash and the 1996-2002 internet bubble (Aretz, Bartram, and Pope, 2010) .
Given the restricted availability of the Treasury data, the study period for the estimation of MYP is 1987 to 2010. Standard errors in (9) are corrected for heteroskedasticity and autocorrelation using the Newey and West (1987) adjustment with lags l = 11 to reflect the annual horizon of the analysis that is based on monthly data.
The results of this regression are shown in Appendix A. Following Lamont (2001), we obtain the coefficients on the base assets from (9) and use them to estimate the values of expected changes in industrial output growth over the next year. This second step results in the variable M Y P . We correct standard errors in (8) for the generated regressor using the Murphy and Topel (1985) procedure.
Hypothesis 2: EGVOL and the cross-section of stock returns
We test this hypothesis in a number of different ways that we consider in turn. We propose that the value premium at least partially reflects earnings growth volatility.
Since the value premium is significant in explaining the cross section of stock returns, we expect earnings growth volatility to be significant too, separately from other systematic risk factors. In order to examine this conjecture, we follow Cooper, Gulen, and Schill (2008) and estimate the following Fama MacBeth regressions:
where R it is the return on firm i in year t, α is a constant, and EGV OL it is the earnings growth volatility of firm i measured as the standard deviation of earnings between the end of year t and t + 3. We expect a negative sign on the corresponding coefficient β 1 . This step employs annual data from 1962-2010. The use of geometrically compounded annual firm returns mitigates market microstructure issues arising from the use of monthly CRSP closing prices (Cooper, Gulen, and Schill, 2008) .
McInnis (2010) uses the standard deviation of realised earnings as a proxy for earnings growth volatility. Our focus is on future earnings growth volatility. We proxy for future earnings growth volatility using the standard deviation of actual future earnings. Only the expectation of future earnings over t + n can be priced at time t.
The quality of our proxy therefore depends on the correlation between expectations of future earnings conditional upon past earnings information, and actual future earnings. In support of this argument, Tang (2009, 2008) document the predictive power of past earnings volatility for the persistence of current earnings.
Given the vast literature on firm characteristics determining the cross-section of stock returns, we include the following controls, largely following Cooper, Gulen, and Schill (2008) : M KT it is the firm's familiar CAPM beta French, 1992, 1993) . ACC it measures accruals (Sloan, 1996) . CAP it is capital expenditure and investment (Titman, Wei, and Xie, 2004) . N OA it is the ratio of net operating assets over total assets (Hirshleifer, Hou, Teoh, and Zhang, 2004) . EP it is the earnings to price ratio (Basu, 1983) . LEV it is leverage from Bhandari (1988) . ISS it represents issuance as in Pontiff and Woodgate (2008) .
Further, LAG it and L2AG it are one-and two-years lagged values of asset growth (Cooper, Gulen, and Schill, 2008) . M V it is the size effect from Banz (1981); Keim (1983) . BM it is the book to market effect documented in Rosenberg, Reid, and Lanstein (1985) and Stattman (1980) . BH6 it and BH36 it are 6-and 36-month (leading up to month t) buy and hold returns on firm i as proposed in DeBondt and Thaler (1985) and Jegadeesh and Titman (1993) . The variables in our empirical analysis are defined as proposed by the original authors.
Having established the relationship between HML and EGVOL as well as between the cross-section of stock returns and EGVOL, we combine the two perspectives and examine the role of the EGVOL factor in pricing the Fama French 25 portfolios sorted by size and book to market ratio. We run the following Fama MacBeth regressions:
where R ij,t is the excess return over the 1-month T-Bill in month t on portfolio ij where i = 1, 2, ..., 5 indicates the size (market value) bracket and j = 1, 2, ..., 5
indicates the value (BM) bracket of the portfolio. α is a constant term. M KT t is the market factor, SM B t is the size effect, and HM L t is the value premium. We augment this model by the momentum factor M OM t proposed in Carhart (1997) .
Data on the market, size, value and momentum factors as well as the risk-free rate are from Kenneth French's website. This step employs monthly data from 1962-2010.
EGV OL t is our candidate earnings growth volatility factor. The EGVOL factor represents the monthly excess return on a portfolio long in high volatility stocks and short in low volatility stocks. Since volatility adds value in the stochastic earnings valuation framework, we expect the excess return on the EGVOL factor to be, on average, negative. We expect the EGVOL factor overall to detract from the crosssection of stock returns and thus a negative sign on β 4 .
Following Hahn and Lee (2006) and in order to facilitate comparisons with the full model in (11), we estimate a CAPM specification suppressing everything but MKT, a Fama and French 3-factor specification with MKT, HML and SMB, a corresponding version with HML replaced by EGVOL, as well as a 4-factor model augmented by MOM. In our comparisons, we largely focus on the explanatory power, measured by the average adjusted R 2 , the consistence of the significance and magnitude of the coefficient estimates and the pricing error measured by the constant term. Daniel and Titman (2011) question the statistical power of asset pricing tests based on the traditional characteristic-sorted portfolios. We repeat the estimation of (11) using an expanded set of test assets including 100 (10x10) portfolios sorted according to book to market ratio and systematic risk measured by 5-year rolling CAPM β's.
Daniel and Titman (2011) examine three factor models proposed in the literature and find that the new test assets seem more difficult to price as they reject several of the proposed models. Evidence consistent with our hypotheses that is determined using the 10x10 portfolios will significantly support the robustness of our findings.
Hypothesis H2 also implies that EGVOL affects value and growth portfolios differently. In order to test this implication, we repeat the Fama and French 25 portfolio pricing exercise, but in the second stage of the Fama MacBeth regressions we add an interaction term V AL × EGV OL that captures the differential effect of earnings growth volatility on value portfolios defined as those portfolios that are not in the lowest book to market bracket for each size bracket. We reestimate (11) as follows:
While the coefficient on the dummy V AL itself is difficult to interpret in a Fama MacBeth regression, our hypothesis suggests that the overall effect of earnings growth volatility on value portfolios is negative, in other words we anticipate (β 4 + β 7 ) < 0. Table 1 reports the financial and return characteristics of the first (lowest earnings growth volatility) and tenth (highest earnings growth volatility) decile portfolio alongside the spread between them. The time series average of the yearly crosssectional medians of earnings growth volatility for the tenth portfolio is substantially larger than for the first portfolio. Low earnings growth volatility firms experience stronger asset growth than their high volatility counterparts, and they are larger in terms of assets and market values. Low earnings growth volatility firms display relatively lower book-to-market ratios and relatively higher earnings-to-price ratios alongside higher leverage. The return on assets generated by low earnings growth volatility firms is higher than for high volatility firms, so are their six-and 36-month buy-and-hold returns (momentum). Accruals as well as issuance are higher for low earnings growth volatility firms than for their high volatility counterparts. Table 2 provides information about the persistence of differences in earnings growth volatility between the decile portfolios relative to their formation at the end of June of year t. The spread between the first (lowest) and tenth (highest) earnings growth volatility portfolios is highly significant not only in the formation year, but remains significant five years prior to and five years following formation. The observation of persistence in earnings is consistent with Frankel and Litov (2009) . Table 3 illustrates that our decile portfolios not only differ persistently in their earnings growth volatility characteristics but also produce significantly different returns at the time of formation and in the years around their formation. This observation provides preliminary support for our approach of forming an earnings growth volatility factor to examine its influence on the cross section of stock returns. Table 4 provides details on the earnings growth volatility factor as well as the Fama and French and momentum factors. The mean value of the earnings growth volatility factor is negative, which is consistent with our expectations. The value is close to zero and thus might be easily overlooked at first, but its standard deviation is one of the highest among the factors under consideration. Also, the earnings growth volatility factor has the highest value of autocorrelation among all factors considered here, implying a relatively higher degree of persistence.
Descriptive statistics
The lower part of Table 4 shows the Pearson pairwise correlation coefficients between the factors. As we conjecture in our theoretical proposition, there is a significant negative correlation between the value premium and the earnings growth volatility factor. There is also a significant positive correlation between the size factor and the earnings growth volatility factor. It is conceivable that smaller firms are the ones that exhibit higher earnings growth volatility, a characteristic potentially related to younger firm age and maturity. We control for the size effect in our empirical analysis in order to ensure our findings are not in fact a result of this effect.
Results
Hypothesis 1: The inverse relationship between HML and EGVOL
We first explore the influence of earnings growth volatility on the value premium HML using the earnings growth volatility factor EGVOL that we have created. Table   5 shows that, consistent with our hypothesis, earnings growth volatility appears to have a significant inverse relationship with the value premium.
If earnings growth volatility increases, holding all else equal, the price of value stocks rises more than the price of growth stocks, thereby decreasing expected returns for value stocks more than for growth stocks and, as a result, compressing the value premium. This relationship holds when controlling for a comprehensive set of macroeconomic variables that are commonly found to be significant in the determination of the value premium. Our finding suggests that the uncertainty of earnings growth represents a fundamental risk factor distinct from broad economic state variables.
Our empirical finding suggests that the value premium may be considered an anomaly in empirical asset pricing because the traditional valuation models that produce this result do not account for the value enhancing effect of uncertainty in future earnings growth. Constant earnings growth can be accommodated in two different ways in a DCF valuation. Either, the numerator is adjusted for changes in future earnings, or, perhaps more readily, the denominator is modified. In other words, the interest rate used to discount future earnings is adjusted to account for constant earnings growth. Uncertainty in future earnings growth could theoretically be factored into the discount rate by adjusting the risk premium. However, the traditional DCF model offers no direct and explicit mapping mechanism between earnings growth volatility and potential adjustments to the discount rate.
Our results highlight the subtlety of the value-enhancing effect of volatility. Volatility is related to the value premium because its effect on firm value is dynamic in nature as a result of the highly non-linear value function. Our results suggest that the value premium is a product of the subtle interaction between drift and diffusion parameters in the earnings process. The value premium appears to be a result of the fact that the influence of volatility on firm value depends on the current value of the drift parameter that represents the deterministic component of earnings growth.
Traditional DCF models only account for the deterministic component of growth.
Given differences in the relative importance of the deterministic and stochastic components of the earnings process in a value firm (drift = 0) and a growth firm (drift > 0), the value firm is relatively more undervalued in the traditional DCF model than the growth firm. Our results suggest that in reality, investors do account for the effects of volatility, hence why we find empirical evidence for the inverse relationship between earnings growth volatility and the value premium. As a consequence, the alternative source we suggest for the value premium is supportive of the rational arguments in the debate seeking to determine the drivers of the value premium. Table 6 shows the results of our firm-level Fama MacBeth regression analysis when considering a broad set of accounting and financial variables commonly found to be significantly associated with the cross section of stock returns.
Hypothesis 2: EGVOL and the cross section of stock returns
Consistent with our hypothesis, earnings growth volatility has a significantly negative effect on stock returns. Higher earnings growth volatility adds value and thus decreases expected returns. Moreover, the results show the commonly reported failure of the CAPM to explain the cross-section of stock returns as the market factor is insignificant. Market value, our proxy for the size effect, and momentum, proxied by the past 6-and 36-month buy-and-hold returns on each stock, are also insignificant.
On the other hand, the book-to-market effect, i.e. the value premium, remains significant in the presence of earnings growth volatility. This is not inconsistent with our theoretical proposition as we postulate that the value premium partly reflects information about earnings growth volatility. However, we do not rule out that the value premium contains price-sensitive information beyond earnings growth volatility.
Our result is consistent with recent findings in Penman, Reggiani, Richardson, and Tuna (2011) that earnings information is a firm characteristic that is significantly related to firm returns. Their proposed accountingbased explanation suggests that value firms are inherently riskier than growth firms since they carry a higher value of deferred, risky earnings on their balance sheet.
Our results suggest that the actual value of the diffusion parameter in the earnings process, i.e. the actual amount of earnings risk, may in fact be identical in the value firm and in the growth firm.
However, the differential effects of risky earnings on firm value are dynamic and non-linear, driven by the drift component that can by definition not be identical between a growth firm and a value firm. Intuitively, the upside inherent in earnings growth volatility appears to be more valuable in an otherwise stabilised value firm than in a growth firm where a certain amount of earnings growth (and uncertainty) is a natural characteristic.
The inverse relationship we identify between earnings growth volatility and stock returns is also consistent with Donelson and Resutek (2011) . They argue that their finding contrasts with previous studies documenting no relation between earnings risk and returns (Frankel and Litov, 2009; McInnis, 2010 ) because they use a more appropriate measure of earnings volatility. Our results suggest that apart from suitable metrics, an appropriate choice of valuation framework is an alternative means of establishing the effect of earnings growth volatility on stock returns.
Having established the direct relationship between earnings growth volatility and the value premium, as well as the influence of earnings growth volatility on stock returns, we also examine the role of earnings growth volatility in a Fama and French 25 portfolio pricing exercise (see Table 7 ). The first set of results reiterates the difficulties of the CAPM in explaining the cross-section of stock returns. The Fama and French three-factor model achieves a significant improvement in explanatory power. When we replace the value premium by the earnings growth volatility factor, the explanatory power remains broadly constant, confirming the close relationship between earnings growth volatility and the value premium from the perspective of their relative information content for asset pricing. The inclusion of the momentum factor improves the explanatory power of the model further while also considerably reducing the pricing error measured by the magnitude of the constant coefficient.
When we add the earnings growth volatility factor to this model, two insights are worth noting. First, the explanatory power continues to improve. Second, both the value premium and the earnings growth volatility factor significantly contribute to explaining the cross-section of stock returns. This result is consistent with our finding on the firm level and reiterates the relationship between earnings growth volatility and the value premium.
In order to explore the differential effect of earnings growth volatility on growth and value stocks further, we analyse a slope dummy that reflects the interaction between a portfolio consisting of value stocks and earnings growth volatility. The overall effect of earnings growth volatility on value firms is significantly negative, confirming our expectations that earnings growth volatility affects growth firms differently from value firms.
We interpret our finding as direct evidence that the value-enhancing effect of uncertainty in earnings growth appears to be relatively stronger in value stocks. Therefore, the resulting reduction in expected returns is more severe relative to growth stocks, producing the observed differential effect on characteristic portfolio returns.
Our finding implies that investors rationally account for earnings growth volatility in firm valuation, although the traditional valuation framework has no scope to accommodate this factor explicitly.
Our finding suggests therefore that it is merely a consequence of the incomplete description of firm value in the traditional valuation framework that gives rise to perceived valuation anomalies such as the value premium. Overall, our explanation of the value premium is broadly consistent with a rational risk-based perspective on this phenomenon.
For robustness, we also report the results of our asset pricing exercise when using the alternative test assets. Table 8 shows that our findings in relation to the significance of earnings growth volatility in explaining the cross-section of stock returns persist when considering these new test assets. The same is true for the inverse direction of the relationship we propose. Daniel and Titman (2011) argue that tests of factor models using the newly created test assets they propose have significantly higher power than test on portfolios that are sorted according to size and book to market only. The consistence of our findings suggest that the results we propose are robust to the application on these test assets that are arguably harder to price than the traditional French (1992, 1993 ) test assets.
Conclusion
In this study, we propose that the value premium may result from the uncertainty of future earnings growth. We show that the stochastic earnings valuation model may be an appropriate alternative valuation framework. Using this framework, we demonstrate that the value premium is a natural consequence of the fact that uncertainty enhances firm value relatively more for high book to market firms than for low book to market or growth firms. We examine the resulting testable hypotheses empirically. Our main results as well as a set of robustness tests lend support to our
argument.
There appears to be a significant inverse relationship between the value premium and earnings growth volatility. This relationship is mirrored in a panel study of firm returns. A set of asset pricing tests also reveal a significant inverse relationship between the cross-section of stock returns and earnings growth volatility. In summary, earnings growth volatility enhances the value of high book to market firms more than for low book to market firms, thereby compressing relative expected returns and thus the value premium.
The debate about the economic fundamentals driving the value premium is generally between rational explanations that involve the interpretation of the value premium as a compensation for risk, and irrational explanations, that view the value premium as a result of cognitive biases for instance. Within the context of this debate, our findings lend support to the rational explanation for the value premium. Once the effect of earnings growth volatility is suitably incorporated into firm valuation, the value premium emerges as a natural and rational consequence from the model.
On a broader scale, our findings suggest that higher-order moments of earnings and earnings growth are important variables in the determination of firm value. Ignoring these parameters may give rise to inappropriate valuations. In conclusion, our findings suggest that incomplete valuation models may have contributed to the confusion surrounding the determinants of the value premium. Higher-order moments governing a firm's earnings process are relevant in firm valuation, and these moments need to be accounted for in order to avoid perceived valuation anomalies such as the value premium. Table 1 : At the end of June each year t of the study period, stocks are allocated into deciles based on earnings growth volatility defined as the standard deviation of earnings between the end of year t and t + 3. The table reports the financial and return characteristics at the end of year t − 1. The numbers in each cell are time series averages of yearly cross-sectional medians, except MV-AVG which is the time-series average of yearly cross-sectional mean capitalisation. All numbers except ASSETS, MV and MV-AVG are in decimal form. Table 2 : At the end of June each year t of the study period, stocks are allocated into deciles based on earnings growth volatility defined as the standard deviation of earnings between the end of year t and t + 3. Equally weighted decile portfolios are formed based on June t earnings growth volatility cut-off points. The portfolios are held for one year from July t to June t + 1, and then rebalanced. The table reports the table reports Table 3 : At the end of June each year t of the study period, stocks are allocated into deciles based on earnings growth volatility defined as the standard deviation of earnings between the end of year tt and t + 3. Equally weighted decile portfolios are formed based on June t earnings growth volatility cut-off points. The portfolios are held for one year from July t to June t + 1, and then rebalanced. The table reports the table reports average annual decile portfolio return figures for 10 years around their formation in June t.
Summary statistics of the French (1992, 1993) Table 4 The Table 5 The table reports the results from an OLS time series regression of the value premium (HML factor) on earnings growth volatility (EGVOL) and the set of macroeconomic control variables. The standard errors, in parentheses, are corrected for the bias induced through the generated regressors MYP using the Murphy and Topel (1985) procedure. Significance is indicated as follows: *** p<0.01, ** p<0.05, * p<0.10. Table 6 Annual stock returns over the study period are regressed on accounting and return-based controls. Coefficient estimates refer to time-series averages of cross-sectional regression coefficients obtained from the annual crosssectional regressions. The standard errors, in parentheses, are adjusted for autocorrelation. R 2 is an adjusted average value. Standard errors are adjusted for autocorrelation. All variables are winsorised at the 1st and 99th percentiles. Significance is indicated as follows: *** p<0.01, ** p<0.05, * p<0.10.
Fama MacBeth regressions of the French (1992, 1993) The table displays the coefficient estimates alongside their standard errors from an OLS regression (Panel (a)) of future industrial output growth on a set of base assets. R 2 are adjusted values where applicable. In Panel (b), the standard errors are corrected for autocorrelation using Newey West HAC standard errors with l = 11. Significance is indicated as follows: *** p<0.01, ** p<0.05, * p<0.10.
